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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a broadband 
polarized light separating element having a good 
extinction ratio (polarized light separating 
degree) to >2 plural wavelengths. 
SOLUTION: The broadband polarized light separating 
element 1 of a grating type which separates the 
orthogonal polarized light of incident light to 
zero order light and diffracted light by periodic 
grids alternately arranged with double refractive 
regions (double refractive films) 3 and isotropic 
regions (isotropic over-coating layers) 4 is 
constituted to have the function to separate light 
of at least two wavelengths /ll, X2 varying from 
each other. As a result, the broadband polarized 
light separating element capable of separating the 
light of the two different wavelengths XI, A, 2 to 
the zero order light and the diffracted light may 
be embodied. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The broadband polarization separation component characterized by having the function in 
which the field of form birefringence and an isotropic field carry out polarization separation to two or 
more waves of light which is mutually different at least in the broadband polarization separation 
component of the skeleton pattern which divides into zero-order light and the diffracted light the 
polarization polarization and incident light cross at right angles by the periodic lattice arranged by turns. 
[Claim 2] It is lambdal <lambda3 <lambda2 to 2 wave lambdal which carries out polarization 
separation in a broadband polarization separation component according to claim 1, and lambda 2. 
Wavelength lambda 3 to satisfy It receives. The refractive index to the polarization of the direction of a 
grid vector in a birefringence field np, It is ns about the refractive index to the polarization of this and a 
perpendicular direction. When carrying out and making the refractive index of an isotropic field into the 
natural number (m= 0, **1, **2, ...) of the positive/negative which contains the wavelength of h and 
light for the depth of nl and a birefringence field, and contains 0 for lambda 3 and m, The following 
conditions, the broadband polarization separation component characterized by carrying out abbreviation 
satisfaction of h=m(np-nl) lambda3(second-nl) h=(m+l/2) lambda3. 

[Claim 3] It is lambdal <lambda3 <lambda2 to 2 wave lambdal which carries out polarization 
separation in a broadband polarization separation component according to claim 1, and lambda 2. 
Wavelength lambda 3 to satisfy It receives. The refractive index to the polarization of the direction of a 
grid vector in a birefringence field np, It is ns about the refractive index to the polarization of this and a 
perpendicular direction. When carrying out and making the refractive index of an isotropic field into the 
natural number (m= 0, **1, **2, ...) of the positive/negative which contains the wavelength of h and 
light for the depth of nl and a birefringence field, and contains 0 for lambda 3 and m, The following 
conditions, the broadband polarization separation component characterized by carrying out abbreviation 
satisfaction of h(np-nl) =(m+l/2) lambda3 (second-nl) h=m lambda 3. 

[Claim 4] Two or more light sources from which wavelength differs, two or more light sources of those, 
and the objective lens arranged between optical recording media, A broadband polarization separation 
component given in any [ said two or more light sources and ] of claims 1-3 arranged between objective 
lenses they are, This broadband polarization separation component and the quarter-wave length plate 
arranged between objective lenses, Have the photodetector which detects the diffracted light by this 
broadband polarization separation component, and the light from which the wavelength from two or 
more light sources differs with an objective lens at least is condensed to an optical-recording-medium 
side different, respectively. The optical head using the broadband polarization separation component 
characterized by carrying out diffraction separation for every wavelength by said broadband polarization 
separation component, and detecting independently the reflected light from this 
optical-recording-medium side with the photodetector for every wavelength. 
[Claim 5] The optical head using the broadband polarization separation component characterized by 
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uniting the quarter-wave length plate with said broadband polarization separation component in an 
optical head according to claim 4. 

[Claim 6] The optical head using the broadband polarization separation component characterized by 
mounting two or more light sources and two or more photodetectors in one package at least, and said 
broadband polarization separation component or the broadband polarization separation component with 
which the quarter-wave length plate was united being united with the package by adhesion in an optical 
head according to claim 4 or 5. 

[Claim 7] The optical head using the broadband polarization separation component characterized by for 
the outgoing radiation side of two or more light sources where wavelength differs shifting in the 
direction of an optical axis of optical head optical system mutually, and arranging it in claims 4 or 5 or 
an optical head given in six. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical head which can perform informational 
record and playback to two or more sorts of optical recording media (optical disks, such as CD system 
and a DVD system) with which operating wavelength differs using the broadband polarization separation 
component which has polarization isolation to the light of two or more different wavelength, and its 
broadband polarization separation component. 
[0002] 

[Description of the Prior Art] Although the optical head which performs informational record and 
playback to optical recording media, such as an optical disk, is known, with the optical head for optical 
disks, a polarization beam splitter is used as a means efficiently led to the photodetector of 
light-receiving optical system combining a quarter-wave length plate, without returning the information 
signal from an optical disk substrate to the light source, and carrying out polarization separation of the 
outgoing radiation light from the light source and the reflected light from an optical disk is performed, 
however, the structure which combined two prism with which a polarization beam splitter consist of a 
large crystal ingredient of a birefringence - or since it consist of structure which prepared dielectric 
multilayers in the plane of composition (reflector) of two prism which consist of isotropic optical media, 
such as glass, it have the difficulty that it be expensive on a large scale, and there be a fault of be hard to 
attain a miniaturization and low cost-izing of an optical head. 

[0003] Then, the birefringence diffraction-grating mold polarizing plate is proposed as a very thin 
polarization separation component which removed the difficulty of the conventional polarization 
separation component (JP,63-314502,A). The lithium niobate (LiNb03) which is birefringence optical 
crystal is used for this birefringence diffraction skeleton pattern polarizing plate as a substrate. By giving 
this the proton ion exchange by the periodic pattern, having the structure which loaded the dielectric film 
on the proton ion-exchange field further, and offsetting the phase contrast of the ordinary ray in a proton 
ion-exchange field with a dielectric film An ordinary ray goes straight on, has the function to make only 
an extraordinary ray diffract, and can realize a thin and small polarization separation component. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the above-mentioned conventional technique, 
the thin and small polarization separation component which has the function to separate Tsunemitsu and 
abnormality light can be realized, and the function of polarization separation can be given about one 
certain specific wave, but to the purpose which wants to carry out polarization separation to two or more 
different wavelength, it cannot function effectively. For this reason, it cannot respond to the purpose of 
wanting to perform informational record and playback with one optical head for optical disks to two or 
more sorts of optical disks (CD system, DVD system, etc.) with which operating wavelength differs. 
[0005] It sets it as the 1st purpose (technical problem) for this invention to be made in view of the 
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above-mentioned situation, and to offer the good broadband polarization separation component of an 
extinction ratio (polarization degree of separation) to two or more two or more different wavelength. 
Moreover, it sets it as the 2nd purpose (technical problem) that this invention offers the optical head for 
two-wave loading optical disks which can perform informational record and playback to two or more 
sorts of optical disks with which a configuration is simple with optical disks and operating wavelength 
differs using the above-mentioned broadband polarization separation component. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the field of form 
birefringence and an isotropic field are the broadband polarization separation components of the skeleton 
pattern which divides into zero-order light and the diffracted light the polarization polarization and 
incident light cross at right angles by the periodic lattice arranged by turns, and a broadband polarization 
separation component according to claim 1 is characterized by to have the function which carries out 
polarization separation to two or more waves of light which is mutually different at least. 
[0007] A broadband polarization separation component according to claim 2 is added to the 
configuration of claim 1. 2 wave lambdal which carries out polarization separation, and lambda 2 It 
receives and is lambdal <lambda3 <lambda2. Wavelength lambda 3 to satisfy It receives. The refractive 
index to the polarization of the direction of a grid vector in a birefringence field np, It is ns about the 
refractive index to the polarization of this and a perpendicular direction. When carrying out and making 
the refractive index of an isotropic field into the natural number (m= 0, **1, **2, ...) of the 
positive/negative which contains the wavelength of h and light for the depth of nl and a birefringence 
field, and contains 0 for lambda 3 and m, It is characterized by carrying out abbreviation satisfaction of 
the following conditions and h=m(np-nl) lambda3(second-nl) h=(m+l/2) lambda3. 
[0008] A broadband polarization separation component according to claim 3 is added to the 
configuration of claim . 1. 2 wave lambdal which carries out polarization separation, and lambda 2 It 
receives and is lambdal <lambda3 <lambda2. Wavelength lambda 3 to satisfy It receives. The refractive 
index to the polarization of the direction of a grid vector in a birefringence field np, It is ns about the 
refractive index to the polarization of this and a perpendicular direction. When carrying out and making 
the refractive index of an isotropic field into the natural number (m= 0, **1, **2, ...) of the 
positive/negative which contains the wavelength of h and light for the depth of nl and a birefringence 
field, and contains 0 for lambda 3 and m, It is characterized by carrying out abbreviation satisfaction of 
the following conditions and h(np-nl) =(m+l/2) lambda3 (second-nl) h=m lambda 3. 
[0009] The objective lens with which the optical head according to claim 4 has been arranged between 
two or more light sources from which wavelength differs, two or more of its light sources, and an optical 
recording medium, A broadband polarization separation component given in any [ said two or more light 
sources and ] of claims 1-3 arranged between objective lenses they are, This broadband polarization 
separation component and the quarter-wave length plate arranged between objective lenses, Have the 
photodetector which detects the diffracted light by this broadband polarization separation component, 
and the light from which the wavelength from two or more light sources differs with an objective lens at 
least is condensed to an optical-recording-medium side different, respectively. It is characterized by 
carrying out diffraction separation for every wavelength by said broadband polarization separation 
component, and detecting independently the reflected light from this optical-recording-medium side with 
the photodetector for every wavelength. 

[0010] an optical head according to claim 5 — the configuration of claim 4 — in addition, it is 
characterized by uniting the quarter-wave length plate with said broadband polarization separation 
component. 

[001 1] In addition to the configuration of claims 4 or 5, at least, two or more light sources and two or 
more photodetectors are mounted in one package, and, as for an optical head according to claim 6, are 
characterized by said broadband polarization separation component or the broadband polarization 
separation component with which the quarter-wave length plate was united being united with the 
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package by adhesion. 

[0012] An optical head according to claim 7 is characterized by in addition to claim 4 or the 
configuration of 5 or 6, for the outgoing radiation side of two or more light sources where wavelength 
differs shifting in the direction of an optical axis of optical head optical system mutually, and arranging 
it. 

[0013] 

[Embodiment of the Invention] Hereafter, a configuration, actuation, and an operation of the optical head 
using the broadband polarization separation component by this invention and its broadband polarization 
separation component are explained to a detail based on the example of illustration. 
[0014] (Example 1) The example of claim 1 is explained first. Drawing 1 is the fragmentary sectional 
view showing the example of a configuration of a broadband polarization separation component 
according to claim 1. In drawing 1 , the birefringence film 3 which has the grids structure of periodic 
irregularity on the transparence substrates 2, such as glass and plastics, is loaded, and the polarization 
separation component 1 has composition covered in the isotropic overcoat layer 4 in a it top. The 
birefringence film 3 is film in which the form birefringence from which the refractive index to the light 
which vibrates to the light and this which vibrate in the direction of space of drawing 1 , and a 
perpendicular direction differs is shown. Next, actuation of this polarization separation component 1 is 
shown in drawing 2 and drawing 3 . 

[0015] drawing showing one example of actuation of the polarization separation component which 
shows drawing 2 to drawing 1 — it is ~ the incident light to the polarization separation component 1—2 
wave lambdal and lambda 2 it is - as the polarization, it shall have the oscillating component of the 
2-way of the direction of space, and the direction of polarization perpendicular to it In drawing 2 , all 
two waves of light of the oscillating component of the direction of space goes straight on as a zero-order 
light after penetrating the polarization separation component 1, and the light of the oscillating 
component of this and a perpendicular direction is diffracted as a primary [ **] light. Here, it is 
wavelength lambdal <lambda2. When it carries out, +primary light and -primary light are lambda 1. 
lambda 2 The angle of diffraction of light becomes large. It is lambda 1 and lambda 2 two waves by the 
polarization direction in this. The direction of light changes and it operates as a polarization separation 
component to two waves. 

[0016] Next, drawing 3 is drawing showing another example of actuation of the polarization separation 
component shown in drawing 1 . For drawing 2 , light with the oscillating component of the direction of 
polarization perpendicular to space on the contrary is lambda 1 and lambda 2. Both waves go straight on 
as a zero-order light. Light with the oscillating component of the direction of space diffracts as a primary 
[ **] light, and it is lambda 1 and lambda 2 two waves by the polarization direction. Polarization 
separation is carried out and light serves as a high polarization separation component of an extinction 
ratio (polarization degree of separation). 

[0017] In addition, the polarization separation component of a configuration of being shown in drawing 
I is lambda 1 and lambda 2 the two above-mentioned waves. An extinction ratio being not only high but 
lambdal < lambda<lambda 2 It operates as a broadband polarization separation component which had a 
high extinction ratio to the wavelength lambda to fill. 

[0018] As birefringence film 3 used for the polarization separation component 1 of a configuration of 
being shown in drawing 1 The film which carried out the slanting vacuum evaporationo of an inorganic 
oxide like Ta 205 to the transparence substrate 2, Or on the orientation film formed on the transparence 
substrate 2, vacuum deposition of the poly diacetylene is carried out, it carries out orientation, the 
polyimide film is formed on the birefringence film which irradiated ultraviolet radiation and hardened it, 
or the transparence substrate 2, and the film which extended in the one direction and gave form 
birefringence can be used, heating this polyimide film. And these birefringence film is etched and a 
concavo-convex periodic lattice is made to form. 

[0019] Moreover, as an isotropic overcoat layer 4, isotropy is given and loaded using the same ingredient 
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as the above-mentioned birefringence film. That is, if it is Ta 205, it is not slanting and a substrate is 
made to vapor-deposit from a perpendicular direction. It is made to load without minding the orientation 
film, if it is the poly diacetylene. It is carrying out only heating without making it extend, if it is 
polyimide, and considering as the imide film etc. Moreover, it is good also considering the resin which 
adjusted the refractive index as an overcoat layer. 

[0020] In addition, like the example shown not only in a film-like thing but in drawing 5 , the 
birefringence film 3 which constitutes a polarization separation component may etch and carry out this 
birefringence crystal 3 f using form birefringence crystal 3', such as LiNb03, a calcite, and Xtal, may 
form a periodic irregularity grid, and may load the isotropic overcoat layer 4 on it. Or like the example 
shown in drawing 6 , after forming the periodic irregularity grid by the birefringence film 3 on a 
substrate 2, you may make it the structure to which another glass substrate 8 was pasted up with the 
isotropic resin adhesives (isotropic adhesives) 7, and these adhesives 7 had the role of an overcoat layer 
on it. 

[0021] moreover, LiNb03 although the grid of the structure which makes a birefringence medium the 
shape of periodic toothing, and carries out an overcoat with isotropic material on it explained in the 
above-mentioned example, as not limited to this and shown with the conventional technique etc. ~ it is 
applicable also to the grid which performed ion exchange treatment to this by the periodic pattern, and 
formed periodic grids structure, using a birefringence crystal as a substrate. 
[0022] (Example 2) The example of claim 2 is explained below. In this example, actuation of a 
polarization separation component is analyzed in detail, and the optimum conditions of actuation of the 
polarization separation component shown in drawing 2 are searched for. Optimum conditions here are 
lambda 1 and lambda 2 two waves. They are the good conditions of an extinction ratio to both. Drawing 
4 is the sectional view in which expanding partially the important section of drawing 1 and the 
polarization separation component 1 shown in 2, and showing it. In drawing 4 , a periodic lattice serves 
as the concavo-convex structure where the birefringence film 3 was regularly arranged the period d on 
the transparence substrate 2, and sets the toothing-like (birefringence field) depth to h. 
[0023] Here, when considering the above-mentioned optimum conditions, it is the 3rd wavelength 
lambda 3. It thinks. This 3rd wavelength lambda 3 lambdal <lambda3 <lambda2 It is the wavelength to 
satisfy and is lambda 1 in fact, lambda 2 The wavelength near the middle is desirable. This wavelength 
lambda 3 The refractive index to the polarization (for example, p-polarized light) of the direction of 
space of the periodic grid of the birefringence film 3 which can be set np, It is ns about the refractive 
index to the polarization (for example, s-polarized light) of space and a perpendicular direction. It carries 
out and is the refractive index of the isotropic overcoat layer 4 nl When it carries out, it sets, for 
example to drawing 4 , and is the wavelength lambda 3 between optical paths A and B. The receiving 
optical-path-length difference delta The direction of space :deltap=(np-nl) h ... (1) space — perpendicular 
direction: — deltas=(second-nl) h ... it is set to (2). Henceforth, the direction of space is called the 
direction of a grid vector (it illustrates to drawing 1 ). 

[0024] In order for the oscillating component of the direction of a grid vector to go straight on as a 
zero-order light and to diffract efficiently an oscillating component perpendicular to the direction of a 
grid vector as a primary [ **] light like drawing 2 , it is required to carry out abbreviation satisfaction of 
the following two formulas. That is, when wavelength of light is made into the natural number (m= 0, 
**1, **2, ...) of the positive/negative which contains 0 for lambda 3 and m, they are the following 
conditions and h=m (np-nl) lambda 3... (3) (second-nl) h=(m+l/2) lambda3 ... (4) 
It comes out. 

[0025] lambda 1 lambda 2 When two waves of light carries out polarization separation at zero-order 
light and primary light, in order to raise polarization degree of separation (extinction ratio), (3) and (4) 
types need to be satisfied. However, even if it has not satisfied (3) and (4) types strictly practical, the 
refractive index nl of the refractive index np of the birefringence film 3, ns, and the overcoat layer 4, 
concavo-convex depth [ of a periodic grid ] h, and Degree m are set up so that it may become nearby 
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conditions. Moreover, it is the grid depth with which are satisfied of (3) and (4) types hi When it carries 
out, it is h(second-np)l=lambda3/2 from (4)-(3). ... (Five) thereforehl=lambda3/{2 (second-np)} ... It is 
set to (6). 

[0026] In addition, the depth of an ion-exchange field is set to the above-mentioned h to the grid which 
carried out the ion exchange of the birefringence crystal, and created it like the conventional technique. 
Moreover, even if it does not satisfy (3) and (4) types strictly, it cannot be overemphasized that what is 
necessary is just to carry out abbreviation satisfaction in near. 

[0027] Next, the concrete example of this invention is shown. This example is the case where the 
perpendicular vacuum evaporationo film of Ta 205 is used as an overcoat layer, using the slanting 
vacuum evaporationo film of Ta 205 as birefringence film 3. Moreover, it is the 3rd wavelength lambda 
3 at the good polarization separation component of an extinction ratio to two waves of light, 
lambdal=635nm and lambda2=780nm. It carries out and is lambda 1. lambda 2 Elliptic trochoidal wave 
length was chosen mostly and it could be lambda3=710nm. This wavelength lambda 3 Refractive index 
np of the direction of a grid vector of 20slanting vacuum evaporationo Ta5 film which it sets and is the 
birefringence film 3 (the direction of space) It is the vertical refractive index ns to np=l .944 and space 
(the direction of a grid vector). It is ns=2.023. Moreover, lambda 3 of the Ta205 overcoat layer 4 
Refractive index nl which can be set It is nl=1.944. 

[0028] The diffraction efficiency of such a zero-order light and primary light (one side) and the relation 
of grid depth h are shown in drawing 7 (drawing is the case of (3) and m= 0 in (4) types). Drawing 7 has 
plotted the diffraction efficiency of the zero-order light to p polarization of the direction of a grid vector, 
and the diffraction efficiency of the primary light of s polarization which intersects perpendicularly with 
this about the wavelength of 635nm, and 780nm with the value when the width of face of the crevice of 
a grid and heights is equal. (3) which is the conditions of an extinction ratio which become large two 
waves, and the optimal grid depth hi drawn from (4) types the case of this example - 
hl=4.49micrometer it is . When the point is seen by drawing 7 , 39%, both of 780nm are almost equal at 
40%, and the effectiveness of the primary light of s polarization is [ the wavelength of 635nm ] also high 
[ both the wavelength of the zero-order light of p polarization is 100% of diffraction efficiency, and ]. 
Since the highest diffraction efficiency of the primary light of a rectangle grid like this invention is 
40.5%, both waves are the well heads almost near the highest diffraction efficiency. 
[0029] As mentioned above, according to this example, by forming a grid so that the conditions of (3) 
and (4) types may be satisfied, as for p polarization, polarization separation of both the wavelength of 
635nm and 780nm is carried out at primary [ **] light, as for zero-order light and s polarization, and a 
broadband polarization separation component also with a very high extinction ratio (polarization degree 
of separation) is realized. 

[0030] (Example 3) The example of claim 3 is explained below. In this example, optimum conditions in 
case the polarization separation component 1 carries out actuation like drawing 3 are searched for. 2 
wave lambdal to which its attention is paid also in this example, and lambda 2 It receives and is 
lambdal <lambda3 <lambda2. The 3rd wavelength lambda 3 to satisfy It receives. The refractive index 
to the polarization (for example, p-polarized light) of the direction of a grid vector in double **** 3 (the 
direction of space) np, It is ns about the refractive index to the polarization (for example, s-polarized 
light) of this and a perpendicular direction. It carries out. When making the refractive index of the 
isotropic overcoat layer 4 into the natural number (m= 0, **1, **2, ...) of the positive/negative which 
contains the wavelength of h and light for nl and the concavo-convex depth of a periodic grid, and 
contains 0 for lambda 3 and m, Following (7), (8) types, and h(np-nl) =(m+l/2) lambda3 ... (7) 
(second-nl) h=m lambda 3 ... If abbreviation satisfaction of (8) is carried out, the extinction ratio of 
polarization separation will serve as conditions which become high in actuation of drawing 3 . moreover 
~ actually - (7) and (8) types - ********** ~ n p, ns, nl, h, and m are set up like. In addition, although 
diffraction conditions become reverse by p polarization and s polarization for details, it becomes 
actuation according to an example 2 (claim 2). 
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[0031] (Example 4) The example of claim 4 is explained below. This example is an example in the case 
of applying the broadband polarization separation component of this invention stated to examples 1-3 to 
the optical head for optical disks, and drawing 8 is the outline block diagram showing an example of an 
optical head which used the broadband polarization separation component. As shown in drawing 8 , this 
optical head is an optical head which can perform informational record and playback to two or more 
sorts of optical recording media (optical disks, such as CD system and a DVD system) with which it is a 
configuration using two-piece usage optical system in common, and operating wavelength differs the 
light source from which wavelength differs. The case where this uses interexchangeably two kinds of 
wavelength, CD-R (CD-Recordable) which is a recordable CD on condition of record playback on the 
wavelength of lambda= 780nm, and DVD-R of the postscript mold DVD which performs record 
playback on the wavelength of lambda= 635nm, with one optical head with the present optical disc 
system etc. hits this. 

[0032] In drawing 8 , the two light sources consist of semiconductor laser 1 1 and IT, and semiconductor 
laser 11' of lambdal=635nm oscillation wavelength and another side of one semiconductor laser 1 1 is 
lambda2=780nm oscillation wavelength. In the light source 1 1 of an optical head, and the optical path 
from 1 T to an optical disk 14 (or 14'), the broadband polarization separation component 19 given in any 
of examples 1-3 (claims 1-3) they are, the quarter-wave length plate 20 and the collimate lens 16, and the 
objective lens 15 are arranged. The direction of a grid vector of the periodic lattice in the polarization 
separation component 19 is in agreement with the direction of space of drawing 8 . When the oscillating 
direction of semiconductor laser 1 1 and the outgoing radiation light of 1 1' is the direction of space, as for 
a polarization separation component, it is desirable to carry out abbreviation satisfaction of (3) 
mentioned above and the (4) types, and when the oscillating directions are space and a perpendicular 
direction, it is desirable to carry out abbreviation satisfaction of (7) and the (8) types. 
[0033] According to these conditions, the outgoing radiation light from semiconductor laser 1 1 (or 1 1') 
penetrates the polarization separation component 19 almost without a loss [ **** ] as a zero-order light. 
And the flux of light which penetrated the polarization separation component 19 serves as the circular 
polarization of light with a quarter- wave length plate, serves as parallel light with a collimate lens 16, 
and is condensed with an objective lens 15 by the recording surface on an optical disk. Here, the beam 
from semiconductor laser 1 1 condenses to the optical disk 14 of thin substrates, such as DVD, and the 
beam from semiconductor laser IT condenses to optical disk 14' of thick substrates, such as CD. 
[0034] The light condensed by the recording surface of an optical disk 14 (or 14') is reflected by this 
recording surface, and the reflected light is changed into the quarter-wave length plate 20 after return and 
quarter-wave length plate 20 transparency through an objective lens 15 and a collimate lens 16 at the 
linearly polarized light of the oscillating direction where the oscillating direction at the time of 
semiconductor laser outgoing radiation and the circular polarization of light cross at right angles. And to 
the plane of vibration which intersected perpendicularly with the time of outgoing radiation, almost is 
diffracted as a primary [ **] light with the polarization separation component 19. 
[0035] In drawing 8 , although the light of the short wavelength from semiconductor laser 1 1 shows an 
optical path as a continuous line and the light of the long wavelength from semiconductor laser IT 
shows an optical path by the dotted line, as for after diffraction, optical paths differ greatly by each of 
two waves of light with the polarization separation component 19. Since the angle of diffraction over the 
lambda2=780nm light of long wavelength becomes large more to the lambdal=635nm light of short 
wavelength, it is lambda 2. To an outside, the direction is lambda 1. The direction is diffracted by the 
inside. So, in the inside, it is short wavelength lambda 1. The photodetectors 12 and 13 of ** are 
arranged and it is the long wavelength lambda 2 to the outside. Photodetector 12' of ** and 13' are 
arranged, and each wavelength light is detected. The detection by photodetectors 12 and 13 (or 12', 13 f ) 
detects the focal error signal for a focus servo besides the information signal currently recorded on the 
optical disk 14 (or 14'), or a tracking servo, and a tracking error signal. 

[0036] The polarization separation component 19 used for the optical head of drawing 8 Like claim 2 
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(example 2) or claim 3 (example 3), it is lambdal <lambda3 <lambda2. The 3rd wavelength lambda 3 to 
satisfy If it sets up so that it may receive and abbreviation satisfaction of (3), (4) types or (7), and the (8) 
types may be carried out lambdal and lambda2 Efficiency for light utilization of a round trip can both be 
made high to both wavelength, and the optimal optical head corresponding to two waves for the 
application which carries out record playback by the DVD system and CD system can be offered. 
Therefore, since record playback can be performed with one optical head to two or more optical disks 14 
and 14' from which correspondence wavelength differs by invention according to claim 4, it can 
contribute to the miniaturization of an optical disk drive, and low cost-ization. 

[0037] (Example 5) The example of claim 5 is explained below. In the optical head of a configuration of 
having been shown in drawing 8 , this example unites the quarter-wave length plate 20 with the 
broadband polarization separation component 19, and is taken as the polarization separation component 
17 with a quarter-wave length plate. It considers as the polarization separation component 17 with a 
quarter-wave length plate by pasting up a quarter-wave length plate and unifying on the glass substrate 8 
of the polarization separation component of a configuration of pasting up a quarter-wave length plate, 
and specifically unifying on the isotropic overcoat layer 4 of the polarization separation component of a 
configuration of being shown in drawing 1 or drawing 5 , or being shown in drawing 6 . Moreover, it is 
also possible to carry out loading membrane formation of the quarter-wave length film which used 
anisotropic membrane as another example on the isotropic overcoat layer 4 of drawing 1 or the 
polarization separation component of drawing 5 and the glass substrate 8 of the polarization separation 
component of a configuration of to be shown in drawing 6 . 

[0038] When using the polarization separation component concerning this invention for an optical head, 
for making efficiency for light utilization of a round trip into max, combination with a quarter-wave 
length plate is indispensable like drawing 8 . In this case, although a polarization separation component 
and a quarter-wave length plate may be formed separately and may be arranged, by uniting the 
quarter- wave length plate 20 with the polarization separation component 19 like the above-mentioned 
example, and considering as the polarization separation component 17 with a quarter-wave length plate, 
the components mark of an optical head can be reduced and it can contribute to miniaturization of an 
optical head. Moreover, when carrying out loading membrane formation of the quarter-wave length film 
and unifying on a polarization separation component, it is not necessary to use optical crystal expensive 
as a quarter-wave length plate, and can contribute to low cost-ization. 

[0039] (Example 6) The example of claim 6 is explained below. Although drawing 9 is the outline block 
diagram showing an example of an optical head according to claim 6 and a fundamental configuration 
and actuation are the same as the optical head corresponding to two waves of drawing 8 Wavelength 
lambda 1 Semiconductor laser 1 1, the photodetectors 12 and 13 corresponding to it, and wavelength 
lambda 2 Semiconductor laser IT, photodetector 12' corresponding to it, and 13 ? are mounted in one 
package 8 in one. Furthermore, the polarization separation component 17 with a quarter-wave length 
plate which unified the quarter-wave length plate 20 and the broadband polarization separation 
component 19 is pasted up on the top face of a package 8, and it unites with it. 
[0040] By the configuration of this example, the optical head using two waves serves as a simple 
configuration, and an attachment adjustment part decreases, a process is simplified, and the optical head 
[ that it is small and low cost ] corresponding to two waves can be realized, moreover ~ semiconductor 
laser - 1 1 - 1 1 -- 1 — a photodetector - 12 — 13 - 12 - ' - 13 - ' - quarter- wave length - a plate - 
with - polarization — separation — a component — 17 - etc. — the principal part — one — a ** -- a 
package - eight — unifying — having — **** - a sake - change of ambient temperature - receiving - 
the stability of optical system — increasing — coming . 

[0041] (Example 7) The example of claim 7 is explained below. Drawing 10 is the outline important 
section block diagram showing an example of an optical head according to claim 7, and is drawing 
expanding and showing the package part of the optical head shown in drawing 9 . In the optical head of a 
configuration of having been shown in the example 4 (claim 4) - the example 6 (claim 6), although it 
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separates mutually to the optical axis and perpendicular direction of optical head optical system and is 
arranged to them, as shown in drawing 10 , in the direction of an optical axis, two semiconductor laser 
1 1 and 11 1 shift only distance deltaZ mutually, and are arranged. Namely, since a gap is in the 
condensing location of the direction of an optical axis in two sorts of optical disks 14 and 14 f from which 
substrate thickness differs as shown in drawing 8 or drawing 9 , When only distance deltaZ shifts two 
semiconductor laser 1 1 and IT mutually in the direction of an optical axis and arranges them in it like 
drawing 10 two -- a sort - an optical disk - 14 - 14 — ' - doubling - condensing -- a location - it can 
adjust - an objective lens - a focus servo -- a system a burden -- not applying - a ** - the same -- 
optical system -- using -- a substrate -- thickness -- differing - two - a sort ~ an optical disk - 14 - 14 
~ f — receiving — the good condensing engine performance — it can give . 

[0042] in addition - the above - an example -- four - seven ~ having been shown - a configuration - 
light ~ a head - setting — a photodetector — ******-- dissociating — having had — plurality — a 
photodetector 12 13 12 - 1 13 - ' using -****-- although -- this -- limiting - not having -- a 
photodetector -- one - a sheet -- Si a substrate -- a top - plurality - detection - a field -- forming - 
having — **** — one — a ** — a photodetector __******. 
[0043] 

[Effect of the Invention] As explained above, in invention according to claim 1 In the broadband 
polarization separation component of the skeleton pattern which divides into zero-order light and the 
diffracted light the polarization polarization and incident light cross at right angles by the periodic lattice 
by which the field of form birefringence and the isotropic field have been arranged by turns Since it is 
characterized by having the function which carries out polarization separation to two or more waves of 
light which is mutually different at least, polarization separation can be carried out to the light of two or 
more different wavelength at zero-order light and the diffracted light, and a broadband polarization 
separation component can be realized. 

[0044] In invention according to claim 2, it sets for a broadband polarization separation component 
according to claim 1. 2 wave lambdal which carries out polarization separation, and lambda 2 It receives 
and is lambdal <lambda3 <lambda2. Wavelength lambda 3 to satisfy It receives. The refractive index to 
the polarization of the direction of a grid vector in a birefringence field np, It is ns about the refractive 
index to the polarization of this and a perpendicular direction. When carrying out and making the 
refractive index of an isotropic field into the natural number (m= 0, **1, **2, ...) of the positive/negative 
which contains the wavelength of h and light for the depth of nl and a birefringence field, and contains 0 
for lambda 3 and m, since it is characterized by carrying out abbreviation satisfaction of the following 
conditions and h=m(np-nl) lambda3(second-nl) h=(m+l/2) lambda3 -- wavelength lambda 1 from - 
lambda 2 Wavelength lambda 3 of a between The greatest extinction ratio (polarization degree of 
separation) can be given to light. Moreover, according to the above-mentioned conditions, zero-order 
light separates into the polarization of the direction of a grid vector, and the polarization of the direction 
where the primary diffracted light is perpendicular to this, and serves as the conditions that an extinction 
ratio is the highest. 

[0045] In invention according to claim 3, it sets for a broadband polarization separation component 
according to claim 1. 2 wave lambdal which carries out polarization separation, and lambda 2 It receives 
and is lambdal <lambda3 <lambda2. Wavelength lambda 3 to satisfy It receives. The refractive index to 
the polarization of the direction of a grid vector in a birefringence field np, It is ns about the refractive 
index to the polarization of this and a perpendicular direction. When carrying out and making the 
refractive index of an isotropic field into the natural number (m= 0, **1, **2, ...) of the positive/negative 
which contains the wavelength of h and light for the depth of nl and a birefringence field, and contains 0 
for lambda 3 and m, since it is characterized by carrying out abbreviation satisfaction of the following 
conditions and h(np-nl) =(m+l/2) lambda3 (second-nl) h=m lambda 3 - wavelength lambda 1 from - 
lambda 2 Wavelength lambda 3 of a between The greatest extinction ratio (polarization degree of 
separation) can be given to light. Moreover, according to the above-mentioned conditions, conversely [ 
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claim 2 ], zero-order light can give the greatest extinction ratio, when the polarization of a grid vector 
and a perpendicular direction and the primary diffracted light serve as polarization of the direction of a 
grid vector. 

[0046] Two or more light sources from which the optical head by invention according to claim 4 differs 
in wavelength, A broadband polarization separation component given in any of claims 1-3 arranged 
between two or more of the light sources, the objective lens arranged between optical recording media, 
and said two or more light sources and objective lens they are, This broadband polarization separation 
component and the quarter- wave length plate arranged between objective lenses, Have the photodetector 
which detects the diffracted light by this broadband polarization separation component, and the light 
from which the wavelength from two or more light sources differs with an objective lens at least is 
condensed to an optical-recording-medium side different, respectively. Since it is characterized by 
carrying out diffraction separation for every wavelength by said broadband polarization separation 
component, and detecting independently the reflected light from this optical-recording-medium side with 
the photodetector for every wavelength Record playback can be performed with one optical head to two 
or more optical recording media with which correspondence wavelength differs, and there can be few 
components mark sharply, can realize the optical head corresponding to two waves of a simple 
configuration, and can contribute to the miniaturization of an optical disk drive etc., and low 
cost-ization. 

[0047] In invention according to claim 5, in an optical head according to claim 4, since it is 
characterized by uniting the quarter-wave length plate with a broadband polarization separation 
component, the components mark of an optical head can be reduced and miniaturization of an optical 
head can be attained. 

[0048] In invention according to claim 6, it sets on an optical head according to claim 4 or 5. Two or 
more light sources and two or more photodetectors are mounted in one package at least. Since it is 
characterized by the broadband polarization separation component or the broadband polarization 
separation component with which the quarter-wave length plate was united being united with the 
package by adhesion The optical head using two waves serves as a simple configuration, and an 
attachment adjustment part decreases, a process is simplified, and the optical head [ that it is small and 
low cost ] corresponding to two waves can be realized. 

[0049] In invention according to claim 7, in claim 4 or an optical head given in 5 or 6, since the outgoing 
radiation side of two or more light sources where wavelength differs is characterized by shifting 
mutually and being arranged in the direction of an optical axis of optical head optical system A 
condensing location can be adjusted according to the substrate thickness of two kinds of optical 
recording media, and the good condensing engine performance can be given to two kinds of optical 
recording media with which substrate thickness differs using the same optical system, without applying a 
burden to the focus servo system of an objective lens.. 
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ftJBfittS t*«>eft»BftT a aO,*©*^^ h/l-2r 
Ir) («B*A) ©JB*T^n p ttn p =l. 9 4 4, *ftB 
(ft^<^ h/W*^) (iSil^A©JS?f^n s (±n s = 

2. 0 2 3U*)5. *fc, Ta 2 O s t-^-3-H4 
<DX 3 lC*3(tS®*f*n, ttn,= l. 9 4 4t?fe5„ 

[0028] r©i5*oft*t lft* CKMffl) ©lajjf 
JWi»?i*h«)BfftB7i:*t (HBO), (4) 
S;>f©m=0©#g-eS>S) . H7tt*&^©ia«15i:ia^ 

•f-5 0ft*©[HlJfS!ispi, t*iti3Ei-5 8fllK©lft 
*©[HlJfS!l^Sr, Stfi6 3 5 nm&tJt? 8 0 nml^:o^^ 
T^nyHtM. 2«EA«!:tt«*tt©^:f </i5* 
#-e&5(3), (4)^e>^H5ft®»^*h, 
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i4, *3lli^ro^-h 1 = 4. 4 9 /xm ThZo 

s H&© 1 tfOfctei&ft 6 3 5 nm(4 3 
9%. 7 8 0 nmli4 0%-?ffij}k t>lii3TS?L< , 
»*t>*V\ #38K©i 5 *«3R»^© 1 &3fc©&S5lEl 
#r3&$tt4 0. 5%4©T, 2$cStilJlJSi§5[Hiff^l 

[0 0 2 9] E1±©J;5»;:, #3Ute0«fc:«fctUf(3), 
(4)5£©&#£$£?- 5 X 5 tefc* r fclcj; 

•9, 6 3 5 nmja7 8 0 n m©j35&ft i pffi&iiO 
*3k sfll*tt±l*3ftfc«*»(tSil» »l*Jt (01* 

[0030] mmm 3 ) sc^ai 3 onmmzi^ 
4*rft^i-a a. 

A. 2 SrS»S1-*»3coKSA3 K#U *JBil3fc*«* 
(Stffi^fa) ©fi& (tfRtfpfl 

-=.-hg4<D®*r^^n 1 , J3»ttte^©|H]i5HS£«: 
h, #©»•££ A. 3 , mfcOSr^tPaEA©^* (m= 
0, ±1, ±2, • • •) b-r&kt. T!E©(7), 
(8)5t, 

(n p - ni ) h= (m+1/2) A.3 •••(7) 
(n s — h =m A-3 •••(8) 

*»»c(7>, (8)S3W*rt5Sco 
«fc5£n p , n s , n lt h, m^KSfS. (Si, SftWK: 
ov >T Mtim P fltt t s fijfi-Cia fc « 5 tfgttffl 

[003 1] (3SJ6094) ftlcff*«40*JSWco^ 

rttw-f*. *sws«Htsat«i*»e>3fc5t'«fc**w 

£#£©«£$-?& 9, @8ttJ£#«fi*#liS**&ffl 

*¥**r#attfcJflv***W&-C*>9, ttffl&Jt©A4S 
2«»±©*WWIIt* (CD3R, DVDJfO^-f^ 

= 78 0 nm-WBiff£»lllC LfcillESfCD-Cfc 
5CD-R (CD -Recordable) t&fiX = 6 3 5 nm 
■ClS^S^^rfi 1 5 iitBSD V D ©D V D - R© 2 

[0 0 3 2] E8»C*3V^-C> 2o©3fciU4¥£#l'-1f 
-11, 11* -#©¥»# u—if-1 l ft 



if-11* ttA 2 =7 8 0 nm©3§«&;g-efc5. 
yK©#Sll, 11' i>5>3tf^^^l4 (*fcttl 
4' ) fcS»*B«t»li:»4. HliS^ll~3 (§»#Jf l~ 
3) oflrii*»KB«©ji;#*«*^Misli-T-i 9i 1/4 

ifc&K2 0, RXf=9 *— hUl/Xl 6. »l/yXl 
5*B«4*l-CV^. flftftlUHFl 9 *©*»*?■© 

igfcu- • «f-l 1,11' ©U*t*©&ft*AjMKiB* 
Hoit, «fc*Mt**tt«rfcbfc<3), (4)^«r»tt 

IrJ©££»(7), ( 8 £i:a*a*U\ 
[0 0 3 3] £*!,&©*#£* 9 % fifl:w-f-ll 
(*fcttl 1' ) *»b©Wtt*l±**»lWl^l 9Sr0 

«?i 9*aaufcjiBii»ii/4«ft*Kj:9nai3fet 

49, a^-huyxi 6-eW3tt49, ar^u-v 

Xl 5fc£D*f-f**±©B*ffifc*#4;li*. 

•C, i£jg#u~tf-l ia»P>©tr— A«:DVD4i?©i$ 

sk©*^** 1 4»ji, ^sMt^-if-i 1' *>>?>© 

ir-AttCD4£©JSS«©#7 f <f** 1 4' £&3fe-r 
[0 0 3 4] t/tfj*? 1 4 (Sfctel 4* ) ©1B&E 
il/yXl5, =>!M— hl^Xl 6£igTl/4ig:B 

S2oicm9, i/4«ft«2oaaiittnai*# i M> 

#LTttfl##|IStiSr?-l 9-C«fc^^±l**fcUr0 

[0 0 3 5] 0 8Kl*iV^, ^mfrls— If— 1 ld»?>© 
«*«®3tl43!ll»"C3fe»«r*t, ^#w-if-l l' 

i 9 -eHJfUtt, 2 «*o*otiiJeii"e*lS**# < 

S45. SKft©A. 1 =6 3 5 nm^WLtiOft 
K^©A. 2 = 7 8 0 nm©3felc*f-T'5ia*f^* s ^:# < 4 
S©-C, A 2 0*I4^M1K, A. j ©*»4 j e©F , 1fiiJ(c|HlJf 
$^x5o ^r-CrtffilcdMK*^! ffl©3ttfetil*l 2, 
1 3£EBU Z<D9\-m\Z&tii&X 2 ffl©3t^W§ll 
2' , 13* asffigSft, #*©«**!9*l»W*#l.*. 
3t^tbS§l 2, 1 3 (*fcttl 2' , 13') 

mi*, ytf-txt 1 4 (*fc«i 4' ) ^cgE®$^^Tv^ 

51f#ffi^-©flfc, 7*-*^*- 
[0 03 6] H 8 ©3t^y KfcfflV>5fi3t»IKHF- 1 9 

it, ts*«2 ohm 2) *>5v>i4w*«3 mmm 

3) ©i)C, X 4 <X 3 <X 2 Sr«Si-5H3©KS 
i 3 m»UT(3), (4)**>S^tt(7); (8)5$£I&SS 
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D£XtfcD£-eie»w£-t-affl&»c«:igco 2 

« 4 IE«©38W K £ «5 *f£Btfi©Sfc 5H&©*?* ^ * 

?u, i4" Lr-o<D3t^s/ K-ega»s±^tf 

[0037] (gum 5 ) 5 <Dmmm\d^ 
xmw-tZo *mnmtt* HsfcjsutiJMi©*^!/ k 

IC*5^T, i£^«ffi3t^K^^ 1 9 1 /4 fcSffi 2 0 

*-#fl:uri/4tt*«ft*«l*»«Jlw-i 7t-f* 

ffl3t»lftfr?0**tt*- hm 4 ©_hK 1 / 4 

rt©*3fe»»SlH-0*? 8 ©±K 1 / 4 8t*K£ 
**L-CHWW«£i:fcJ:0. 1/4 

111 5 Ofl|*»li*^©»*tt*-^- a - h m 4 ©_h 

**tt»*fliv^i/4««i*rsmrjjai't5ci 

[00 38] **Hfc«S«*$Hi**-*r*^y Kfcffl 

5t i/4Stg«t©iia*-e-*>*^^-c&5. £©» 

3\ t l/4«*Ktr»J*te»J*LTEIl 

b-ctiv^, ±c©sm«©j: 1 9 

£1/4 Sc^« 2 0 bT 1 / 4 * 

£lttir?l 7 fc fc J: 0, Jt-.s' Ke*A&** 

5. *fc, *3fc»«* : F±fcl/4««il«rSI»j«ilb 
■CHWWSiM-fcttu l/4«**fc LTMift*¥ 

[00 3 9] (*J£0J6) 6 ©HHfifllfcO^ 

Xtm-ti, H9ttlMt3j[6B«©*^yK©-«l*r* 
IIRIWMHBK?*)!^ »*»*«J«Rl«lfPHtH8©2 
y KtlWD"T»*>5*, ISiS^ ©¥«M*:w 
1 fc*Hte#f&+a#ftm*l 2, 13, W 
ffifiX 2 ©^fl£W-1f-l 1' i**ifc*fj£-*-6*fc 
ttiSS 1 2 * , 13' $rlo©/*y-5r-^8fc— flsttfcSS 
36 U S&t^y-Jr— J?8©±ffifc, 1/4 Steffi 2 0 
&£##fll3fc#fBitH !: l 9fc-fWbbfcl/4Rft*{* 
t fittest** 1 7 **fbT-#fl:Ufc *©■?*>*. 

[0040] *£ftffll©ttJ&lCJ:9> 2**%JB^fc* 
- v KflMMtb* fc * 9 , * fc»ttttSlg183f:aS'>fc < 

1' , ft&fflSSl 2, 13, 12', 13', l/4tt 
1 7fcif©±W&#lo©/<y4r 

-^8fc-*ft*iirv^fc»» MB&X©Kft:K:*i' 



[004 1] (^m) *UHl^7©*ttMi::o^ 

Tp-timwumimxh 9 . a 9 uta^y k©>< 
y^-s?»»«rtl:*L-c*i-ia"e*>*. *Jfe#J4 (It* 

* 4 ) 6 (M*£ 6 ) b fc**©3fc^ y K 

iCfcVTtt, 2o©^«ct-f-l lStfll" 
3t^y K***©3t*ia**rtfcEv^«*i-CEB4 
ft-CV>5#, mi 0<d^i-J;5«-» 3fctt*lp)l-*5^Ti4 
ratAZ«rtSl^-fe>LTEtt**t«. -fjfefefc* 12 
8^>IH9tc^atvri/^A5^, S*gJ?©S<t5 23B© 
3t7 i ^^^14, 1 4 ' Tf»4**arrt©ll*ttEt-f*t 
7)Sfe5fc*, Ell 0Oi5C2o©^«:u- if-1 
1, 1 1* Sr3ttt^(cggffiAZfc*JtSVMc-f P>bTE 
tt-r«rttJ:!), 2l©3tf^^^l4, 14* fc-g- 

-**KAta**»rt-ffc, n-***«rfflv^r«gw© 
S45 2a©3t7 f - ) '^^ 1 4, i4'it»brA»** 

[0 0 4 2] f*k ±IE©H3fet^4~7|c^bfc«^©3fe 
^y Kfc*v*Ttt, ttfcfcbSi: b"C, ^fB^HfelSIS© 
3fet£ttl$gl2, 13, 12', 1 3' SrfflvvtVSaK 
wfUdRfeSivf. ftfcfflSSI*, 1#©S i£tfU:l&ft 

*©*ffl««#»j*Sivo*.5 1 ■o©*fcHj»-et> A 
v\ 

[0 0 4 3] 

[*n©»*] ei±ift^bfci5i-, m*«ie«©* 

H-Cli. «A^©«*fc«;!rtt©tMfias&i:icEB£ 

iifcjaijjww-te ± 9 ***©»£■*- 5 «x & 0 1 0 

l)f3tlc»lt+*«mi©i£#*«i3t»»*^lc*JV^-C, 
'PH < i: fcHv ^J|« 5 2 ttjtH±©XK*t bffi^« 
fti-SWIBSr^rtftriftlWi:"***©^ *«6 2o 

ei±©iSfi©)t»c*f b 0 mfftKMik&m* * - 

5. 

[0044] »*3S 2 IH«©^WT?»4, fjt#Jl 1 tdie«g 
©JK»«fll*»«*?K*JV^T» fi*^(SN-5 2Stfi^ 

«i-4JH*f*«:n p , CjxkS**rtl©ai*li:S*i-*JB 
*r^Srn s fcU VAttWoMrftn, , ttJS^fff 
«©ggaSrh, 3fc©S«SrA. 3 , m?:0*-^tfiEA©i 
(m=0, ±1, ±2, • • •) ifSt*, &© 

(n p - n x ) h=mi 3 

(n s - ni ) h= (m+1/2) A. 3 
«rl»»ai-Sr4:«r1M»i:i-*©"e» BEftXi t>bx z 
©M©SifiA.3 ©5tt-*tb-Cft^©?N3ttt: 
«) *#t!#fi. *fc, ±E©*#tcJ;i9> 

0ft**M(HP<^ F^3Sri«l©fli*, l*H*f*!»riii: 
a*4#iflj©ffltti;:*HtU »t>W*Jt©Wv^*#t* 
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3. 

[0045] ntJ&gsetto&n-ctt, »**ifcffiit 

! , X 2 IC^UTA.! <X 3 <X 2 *ffi&-fZ>&&l 3 

*f**n. tU »*tt«*OJBIfr*tn 1 , fflJStfrg 
«©SS££h, X 3 . mSrO £-£tfjEA©a 

«SjR (m= 0 , ±1, ±2, • • •) t-fZbZ, &© 

m. 

(n p - ni ) h= (m+1/2) * 3 
(n s — n l ) h =m A. 3 

^iije-fSri^mir"^©-?, 4»fel a 

A) ^fctfttS. ±B©*ttfc£?K 

§f*«2ttti2ti:, o*3fc*«HP<^ hJ'fcSreA© 

lc£*©iB#it«:#;fc*e>;h,5. 
[0 0 4 6] MM4B*OJH!lcJ:S%^yKli. ft 

©WfcE*3*t*:*MIJi'i'XJ:, gjfEia$©3fc8I<i:*f& 
w^XO|BKE«**tfc|||*i 1 3 ©WuWtE* 

u^X©ffiKEB£ft*:l/4 2£fi«i:, &J£?i?«fift 

< t tJWfcuyXfcj: 9 «&©#«*>?> ©«S©#lft3 

ftt5*>fe©Rit**r«lBli;»«fll36»ll*^fc ± 0 aSft 

ftKE*f»« t-rtt**©3t*t«i»'Ciiisct*a-**« - 

4 *#»£■*-«©■?» *f^S£ft©**5«fc©3tE»« 
»*jft***«fc^4<, flfJMIA©2&ft*tt;% 

[004 7] M*4 5 te«2*©»W-eHU tt#K 4 KB 
«©36^y KKJBV^T, 1/ 4 « 

**#H^3ftTV^r 4 *«**■*-«©■<•» fc^y 

[0 0 4 8] M*g6KIEft©X9l-Cr*. s»*«4*fc 
Ht5KBil©3fc^y Kfc*V*t\ 4 *>«&©3fcW 

4^©M»W*#lo©/<y*-$>rtfc*»**i» * 

9HWt£ftTV>5C4£#&4'tS©-T?, 2«**JB 
v*fc*~.y K#ffi<I«j£4ft9> SfcttWtlttffiff4S 
< * 9 xatfffiJMb $ *V tfffltMK =^F*2KS 

[0 0 4 9] »*3j|7KBil©»W"Cr*, »*«4*fc 



tt5tfctt6k:8E«©3t^y Kfc*v»T» RS©^*^ 
S^©3t®©ffldtB*5, 3t^s/ K*¥*©**l#tofcZ 
v>(i1*ttTES$HTV>5ri:Sr#at-rS©-C, 2« 
S©3tfB»^»:©S«a?»c^fc*T«3t(4fiS:ISfit? 
M&w-yX©?* -#;*.•»*-- #*Kftffl«r*»rti* 

[0B©ffi¥fcSiW] 

[@l] **WKJ:«J£*«fll*»IWtW-©**«t* 

[■ 2 1 ■ i K*i-it»*fli*»iaf^©»f^©-3tti[ 

[El 3] B l K*i-J£»*«3t»K»^©»f^©9l©ll 
[04] 0 1 K*i-iE»*fll3fc»i»^©*»*»»tt 
[135] ^WlCt5l£fflr«®^fSI^©9J©#^ 
[06] *fSfBir«t5i£»«fi3t^«t^©9J©#fi£«l 

[IH 7] *&91©j£ff^^M*?KJ:SO&3fe4 1 
*3t©E#f**i:lfrf*4©BMR«r«"t^?7T?*)S. 

[08] **WKi«iaiM«I*iWlSl»^«rfflv^fc3t^ 
y K©-««r*-tWS«rtHt?**. 

[09] **Wk:J:aii:ilf«fll*iH»K^Srffiv^fc3^ 
v K©»J©WISr^i-a»&ffi^0-e&5. 

[010] 09 Id^-T^s' K©/<s/ <{r-^8&#£ifc*: 
LT^1-«IISSSBffi^0-Cfc5. 

1,1' : 

2 : 

3 : «®5fK 

3' :«JB*H£ISA 

4 : «3rt£*- ^-n-hS 

7 : 

8 : #7*g& 

11 : ttJUi ©^frU— tf- 
1 1' :iSSA. 2 ©^#{*U— !f- 
1 2, 1 3 : ft**! ffl©3fctltiJS 
12', 13' : &&X 2 ffl©#&ffiSS 
14 :»fil, ^©ftf^** (DVD«) 
14' : &*^ 2 n&<r>%7 ! <<*9 (CD«) 
1 5 : atfeUVX 
16 : 3|)^-F U>X 

1 7 : i/4&&mziMft#mm* 

1 8 : /<y-Jr— i? 

1 9 : je##fi3fe#»i!t* 

2 0 : l/4gc*& 
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